RESUSCITATION by cardiac massage through the closed chest has been described recently by Kouwenhoven and associates.1 This technic consists of applying firm, rhythmic pressure to the lower sternum, thus compressing the heart between it and the spine. Based on exhaustive animal experiments, this method was instrumental in the effective cardiac resuscitation of 20 patients reported by the authors. Three of these cases were observed to be in ventricular fibrillation.
The present report concerns an episode of ventricular fibrillation during retrograde left heart catheterization that afforded an opportunity to obtain direct aortic pressure measurements while closed-chest cardiac compression was being performed. Hypothermia was instituted in order to limit the anoxic brain damage, but despite all measures the patient never regained consciousness and died at 1:45 a.m. the following morning, following another bout of ventricular fibrillation.
Postmortem examination revealed scattered, focal hemorrhagic areas seen on cross-section of the myocardium, which were interpreted to be injuries sustained during direct, manual cardiac massage. No other abnormalities were found. There were no injuries of the thoracic cage, and there was no evidence of coronary artery disease. It is assumed, though there is no proof, that the cardiac arrhythmia resulted from a reaction to the contrast substance. Discussion
Direct arterial pressure recordings in this case illustrate that rhythmic, manual compression of the lower sternum can produce a substantial blood pressure in the distal aorta during ventricular fibrillation. Coincident improvement in the patient 's color suggested that this was associated with a significant peripheral flow of oxygenated blood. A pressure of 80/40 mm. Hg ( fig. 1, nos. 3 and 4) was immediately obtained and maintained thereafter without difficulty throughout the period of closed-chest massage. This level compared favorably with the patient's premorbid, resting arterial pressure of 70/40 mm. Hg ( fig. 1, no. 1 ), but was slightly less than the pressures obtained by open-chest, manual cardiac massage, which averaged around 100/70 mm. Hg ( fig. 1, no. 5) .
In all probability, the failure to revive this patient was due to the prolonged period of hypotension. External The attractive features of closed-chest cardiac compression include its simplicity, ease of application, and general applicability regardless of place and regardless of whether the heart is in standstill or fibrillation. Valuable time may be gained through this method for obtaining other resuscitative equipment, such as an electric external pacemaker and defibrillator.
It is apparent from this case that substantial blood pressures, equal to the patient's own resting levels and slightly less than those produced by direct cardiac massage, can be obtained by this method. It appears likely that this is the procedure of choice in the treatment of cardiac arrest occurring outside the operating room or where an external pacemaker or defibrillator is not immediately available. Summary A case of ventricular fibrillation is presented which occurred during retrograde left heart catheterization and preparation for aortography. Direct arterial pressures were recorded from a catheter in the abdominal aorta during closed-chest cardiac massage. These indicated that substantial blood pressures can be readily produced by this simple and practical method.
